Grains from 14 corn inbreds and 4 single cross hybrids were inoculated with 3 isolates of Gibberella zeae to determine their inhibition of zearalenone production. The corn hybrids: Pa762 X A632 (50 mg/kg zearalenone production), A619 X A632 (17 mg/kg zearalenone production), H95 X Mo17 (132 mg/kg zearalenone production), and B73 X Mo17 (33 mg/kg zearalenone production) appear to have less resistance than the inbreds to toxin formation. Inbred H95 (64 mg/kg zearalenone production) supported the highest toxin production of all inbreds. The remaining 13 inbreds did not exceed 15 mg/kg zearalenone production. The inbreds A632 (4 mg/kg zearalenone production) and Pa762 (2 mg/kg zearalenone production) demonstrated some resistance; the resulting cross, hybrid Pa762 X A632 (50 mg/kg zearalenone production), does have greater resistance than hybrid H95 X Mo17 (132 mg/kg zearalenone production). Analysis of variance indicated highly significant variation between corn varieties and fungal isolates. The coefficient of variation for 29 fermentations run in duplicate on inoculated control corn to produce zearalenone (212 mg/kg) was 37%, which would include variation in both the fermentation and analysis. Isolate and variety interaction is not significant.
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Although zearalenone has been found in freshly harvested corn in the field (1), there are more reports of outbreaks of mycotoxicosis caused by this toxin in the spring after high moisture storage of harvested ears or grain at low temperatures (2) . Zearalenone levels increase markedly at high moisture and low temperatures. However, not all corn infected with Fusarium graminearum (perfect stage Gibberella zeae) in the field or in storage has detectable levels of the mycotoxin, which could possibly indicate inhibition by corn varieties to toxin formation. Therefore, a study on the varietal differences in corn to zearalenone formation was initiated in the laboratory. The results of such a study would be expected to be applicable to zearalenone formation during storage and might also be applicable to formation in the field.
Grains from 18 corn hybrids and inbreds grown in the experimental fields at the University of Illinois were tested for zearalenone production by isolates of Gibberella zeae. 
Materials and Methods

Stock Cultures and Inocula
Stock cultures were maintained on hay agar slants (3) .
Two loopsful of spores from the hay agar slants were used to inoculate 100 mL of Czapek's (CZ) solution sucrose broth in a 300 mL Erlenmeyer flask. The CZ solution sucrose broth was prepared as described by Pridham et al. (4) . Flasks were shaken (100 reciprocal strokes/min) for 48 h or until a sufficient number of spores were produced. The spore concentration was determined by using a Levy Hemacytometer Chamber. Dilutions were prepared using a saline solution (0.85% NaCl) to give a final concentration of 190000 spores/2 mL, which was then used to inoculate corn.
Source of Hybrids and Inbreds
Corn hybrids and inbreds were obtained from plants grown in the same field in 1976. The corn was allowed to dry in the field and was then hand harvested. Inbreds A632, Mo17, B37; H95, Pa762, Oh43; B73, and N28 were selected because of their wide use in hybrid corn production. The hybrids H95 X Mo17 and Pa762 X A632 were selected because they are susceptible to ear rot. B73 X Mo17 was selected because of its wide use.
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The subscripts of some of the genotypes refer to background breeding (e.g., B37SuzOz and B37-wxwx). Suz means sugary, O 2 means opaque, and wx means waxy. Zearalenone was determined after 6 weeks. This information will be compared with results in the field in a subsequent paper.
Fermentation
Grain of each corn hybrid or inbred was analyzed for moisture and zearalenone (5) before being inoculated. All grain was zearalenone free. Whole nonsterilized corn (50 g) was weighed into 300 mL Erlenmeyer flasks and equilibrated overnight after adding enough water to bring the moisture to 45%. Original moistures ranged from 7.2 to 14.2%.
Duplicate flasks of each variety were inoculated with 2 mL inoculum. Flasks were covered with a milk filter pad and a piece of plastic film (Saran Wrap) held in place with a rubber band. Flasks were incubated as still culture at 25°C for 3 weeks, and then transferred to 15°C for 2 weeks. The temperatures were based on previous studies (6-10). All were handshaken twice during the first 3 weeks. Corn on which zearalenone production was good was inoculated with each isolate and incubated simultaneously with the test hybrids and inbreds as a test of the ability of the Fusarium strains to produce zearalenone.
The entire molded sample was extracted and cleaned up by the Eppley method (11) . Amounts of zearalenone on thin layer chromatographic plates were measured densitometrically at an excitation wavelength of 313 nm and an emission wavelength of 443 nm.
Preliminary fermentations were run at moisture levels of 28%, using both whole and cracked nonsterilized inoculated control corn (250 g) in Fernbach flasks. The use of cracked corn was discontinued because bacterial contamination was severe in the cracked corn. Analyses of 25 g samples of molded corn from the 250 g were inconsistent.
To solve the sampling problem, 50 g corn in a 300 mL flask was inoculated and incubated, and the entire sample was analyzed. A moisture level of 45% by weight was used because the fungus did not grow well at the lower levels.
Results and Discussion
The amount of visible fungal growth did not correlate with the amount of zearalenone produced. Grain of some inbreds or hybrids on which low levels or no zearalenone formed supported heavy mycelial growth. Some samples were contaminated with other molds (Le., Aspergillus flavus, Aspergillus niger), yet the zearalenone production was high.
Yields for the susceptible control corn were good and remained consistent, which indicates the inoculum and incubation conditions were also consistent.
The obvious difference in zearalenone production between the corn varieties ( Table 1) indicates inbred crosses that might be resistant to toxin formation in the field or in storage. B37, B73, and N28 are related inbred lines, and zearalenone production was low on all three. Va26, Pa762, and H95 were derived from a cross of Oh43 lines with another inbred line. In all cases, the other inbred line was a different genotype. The related lines Oh43, Pa762, and Va26 supported relatively low toxin production, but yields obtained with H95 were much higher. Genetic factors in H95 may account for the high zearalenone level in the hybrid H95 X Mo17 as opposed to the low level in B73 X Mo17. The hybrids do not appear to have as much resistance as the individual component inbreds. A632 and Pa762 supported only trace toxin production, but the hybridization of these two resulted in a toxin production of 50 mg/kg. The cross of A619 X A632 exhibited much lower toxin production (17 mg/kg). There are, evidently, many factors to consider but the laboratory results are indicative of possible crosses.
The coefficient of variation (CV) in zearalenone level (mean is 212 mg/kg) on inoculated control corn harvested from 29 fermentations run in duplicate was 37%; the average coefficient of variation of zearalenone determined on hybrids and inbreds is 111.25% (Table 1) using a one-way analysis of variance (arithmetical). If a two-way analysis of variance (log-antilog) is used for zearalenone production on corn varieties, the coefficient of variation is 54.66%, and the least significant ratio between varieties is 4.09 and 1.8 between isolates. Analysis of variance indicated highly significant variation between corn varieties and fungal isolates. Isolate NRRL 6207 was associated with significantly more zearalenone than was NRRL 6206. Isolate NRRL 5864 was significantly lower than was NRRL 6206. Isolate and variety interaction is not significant. The standard error of the zearalenone mean based on duplicate flasks is 135% of the mean.
One hundred kernels of each hybrid and inbred were checked for stress cracks. The number of cracked kernels ranged from 0 to 16 per 100, but there was no correlation between the higher stress crack count and higher toxin formation.
Each hybrid and inbred was also submitted to 2 min agitation in a Stein breakage tester. After 100 g of each variety was tested, the tested corn was screened through a 12/64 sieve for broken parts. The weight of breakage ranged from 0.2 to 2.03 g and, again, there was no correlation between breakage and zearalenone production.
